We study the thermoelastic system and we prove that the divergence of the displacement vector eld and the thermal di erence decay exponentially as time goes to in nity. Moreover we show that the decay can not holds in general.
Introduction
In one dimensional thermoelasticity, thanks to the works 4 19] , it is well known that the energy associated to the solution of the thermoelastic system decays exponentially as time goes to in nity. Whereas for n-dimensional materials the situation is more complicate and there are only a few results concerning asymptotic behaviour. In general is not true that the total energy decays to zero as was showed in 2]. For example, for materials that occupy the whole IR 3 , Dassios and Grillakis 3] showed that the heat di erence and the curl free part of the displacement vector eld decay uniformly in time like t 3=2 while the free divergence part conserves its energy. In the special case of symmetrical solutions, when the material has a spherical shape it was shown in 9] that the total energy decays exponentially. For bounded domain Chirit ã 1] proved the asymptotic equipartition of the mean kinetic and strain energy and that the thermal di erence decays to zero, but no rate of decay was obtained. However, the question about uniformly rate of decay for bounded domains in its general form seems to be untouched. So, to ll this gap we study these points here.
The main result of this paper is that the curl free part of displacement vector eld as well as the thermal di erence, decays exponentially to zero as time goes to in nity, while the divergence free part conserves its energy. So, when the initial data is taken such that the divergence free part is zero the energy decays exponentially. Whereas when the free divergence part is not zero, then the total energy does not decay to zero uniformly.
The system for isotropic thermoelastic materias is given by u tt ? u ? ( + )rdiv u + r = 0 in In that follows we will use the notation u t , _ u and u tt , u to indicate rts and second order derivatives with respect to the time.
2 Decomposition of the energy and exponential decay
In this section we show that the displacement can be decomposed into two parts: a curl free part and the divergence free part. To do this we solve system (1.1){(1.4) over the spaces: By the uniquenes of the Neumann problem we get (2.11). We can choose 2 such that
